How transcriptional and epigenetic programmes are played out on an individual mammalian gene cluster during lineage commitment and differentiation.
In the post-genomic era, a great deal of work has focused on understanding how DNA sequence is used to programme complex nuclear, cellular and tissue functions throughout differentiation and development. There are many approaches to these issues, but we have concentrated on understanding how a single mammalian gene cluster is activated or silenced as stem cells undergo lineage commitment, differentiation and maturation. In particular we have analysed the alpha globin cluster, which is expressed in a cell-type- and developmental stage-specific manner in the haemopoietic system. Our studies include analysis of the transcriptional programme that accompanies globin gene activation, focusing on the expression of relevant transcription factors and cofactors. Binding of these factors to the chromosomal domain containing the alpha globin cluster has been characterized by ChIP (chromatin immunoprecipitation). In addition, we have monitored the epigenetic modifications (e.g. nuclear position, timing of replication, chromatin modification, DNA methylation) that occur as the genes are activated (in erythroid cells) or silenced (e.g. in granulocytes) as haemopoiesis proceeds. Together, these observations provide a uniquely well-characterized model illustrating the mechanisms that regulate and memorize patterns of mammalian gene expression as stem cells undergo lineage specification, differentiation and terminal maturation.